Carboxymethyl dextran-trimethyl chitosan coated superparamagnetic iron oxide nanoparticles: An effective siRNA delivery system for HIV-1 Nef.
Gene therapy, including small interfering RNA (siRNA) technology, is one of the leading strategies that help to improve the outcomes of the current therapeutic systems against HIV-1 infection. The successful therapeutic application of siRNAs requires their safe and efficient delivery to specific cells. Here, we introduce a superparamagnetic iron oxide nanoparticle (SPION) for delivering siRNA against HIV-1 nef (anti-nef siRNA) into two cell lines, HEK293 and macrophage RAW 264.7. SPIONs were coated with trimethyl chitosan (TMC), and thereafter, different concentrations of SPION-TMC were coated with different ratios of a carboxymethyl dextran (CMD) to modify the physicochemical properties and improve the biological properties of the nanocarriers. The nanoparticles exhibited a spherical shape with an average size of 112 nm. The obtained results showed that the designed delivery route enhanced the uptake of siRNA into both HEK293 and RAW 264.7 cells compared with control groups. Moreover, CMD-TMC-SPIONs containing anti-nef siRNA significantly reduced the expression of HIV-1 nef in HEK293 stable cells. The modified siRNA-loaded SPIONs also displayed no toxicity or apoptosis-inducing effects on the cells. The CMD-TMC-SPIONs are suggested as potential nanocarriers for siRNA delivery in gene therapy of HIV-1 infection.